Introduction: Sorafenib is an orally active multikinase inhibitor approved for the treatment of advanced hepatocellular carcinoma (HCC) and is the only systemic treatment associated with a survival benefit in advanced stage. The aims of this study were to evaluate the tolerance and survival of sorafenib-treated patients, and to identify potential prognostic factors of survival. Methods: A total of 88 HCC patients treated with sorafenib from June 2010 to January 2014 were retrospectively reviewed. Tumour stage, liver function and adverse events to sorafenib were analyzed. Univariate and multivariate analysis were carried out to identify predictors of survival in patients with advanced HCC treated with sorafenib. Results: There were 64 (73%) males included in this study, with a median age of 61.16 years. Eight (91%) patients had Child-Pugh class A cirrhosis. Most patients were classified as BCLC C (82%). Hepatitis C virus was the predominant cause of HCC (68%). Sorafenib was the initial treatment modality in 43%. Median time of sorafenib therapy was 8.23 months. Overall survival in 1 year was 57.3% and 36.7% in 2 years. The median survival was 16.3 months. In the univariate analysis of the OS based on Child-Pugh score did not demonstrate a significant difference in our study (p = 0.62). The presence of dermatologic adverse event predicted a better overall survival in the multivariate analysis. Better survival was also observed in patients with AFP level <100 ng/ml in the start of sorafenib therapy (p = 0.001). Patients that used Sorafenib for ≥6 months had shown better outcome. None of the patients discontinued sorafenib because of adverse effects. Conclusions: Advanced HCC patients treated with sorafenib who experienced dermatologic adverse event and low AFP level <100 ng/ml showed better overall survival. As expected, longer sorafenib therapy (≥6 months) was associated to better survival. Even in the presence of adverse events, the use of sorafenib should be continued because the longer * Corresponding author.
Introduction
Hepatocellular carcinoma (HCC) is one of the most common malignancies and leading causes of cancer-related death globally [1] . In 2008, approximately 750,000 patients were diagnosed with HCC and more than 695,000 patients died from the disease. Although patients with early-stage HCC may potentially be cured by surgery, local ablation, or liver transplantation, many patients eventually develop or present with metastatic or locally advanced diseases that are not amenable to curative locoregional therapies. For decades, prognosis of such patients has been reported as being extremely poor, yielding a median survival time in the range of 4 -7 months [2] - [4] .
Sorafenib improves the overall survival (OS) of patients with advanced hepatocellular carcinoma (HCC) with a good safety profile and it is the first molecular target treatment approved for HCC therapy [3] . It decreases the risk of death by 31% (Hazard Ratio 0.69) and its impact in the OS of patients with HCC is maintained regardless of race, etiology, and the baseline characteristics of patients [5] [6] .
The SHARP trial demonstrated a prolonged median overall survival from 7.9 to 10.7 months and time to progression from 2.8 to 5.5 months compared with placebo in unresectable advanced HCC [3] . The efficacy of sorafenib in the Eastern world was also confirmed through the Asia-Pacific study [4] . However, a substantial portion of sorafenib-treated patients showed no response to sorafenib, with a disease-control rate of 43% [3] . Adverse effects of the drugs, may decrease the compliance to the best treatment available [6] . Therefore, determining patients that are mostly likely to benefit from sorafenib is very important. Investigators have worked to find the biomarkers that predict patient survival or response to sorafenib (7 -10) . Through analysis of serological markers in patients who participated in the SHARP trial, serum concentrations of VEGF and angiopoietin-2 proved to be a predictor of patient survival, but not of response to treatment [7] . Zhang et al. reported that phosphorylated ERK is a potential predictive biomarker of sensitivity to sorafenib when treating advanced HCC patients [8] . Pinter et al. reported that baseline AST level may be a potential predictive factor in determining the optimal patient for treatment with sorafenib in Child-Pugh B cirrhosis patients with advanced HCC [9] . Increased OS in patients, with skin toxicity was reported by Otsuka et al. [10] . Excluding the SHARP trial, the results of the studies have limited number of patients with inconsistent results.
Despite the analysis of different biomarkers [7] and/or functional radiologic evaluation in this population, it has been unfeasible to identify those patients that benefit most from this treatment. Patients with prolonged survival after therapy for advanced HCC are relatively uncommon and a long-term disease-free status remains rare. Several case reports have indicated that effective systemic therapy using sorafenib or anti-angiogenic therapies combined with aggressive locoregional treatment may prolong survival in selected patients [11] - [13] . However, the characteristics of patients with prolonged survival after therapy for advanced HCC have not been systematically evaluated. The aims of this study were to evaluate the tolerance and survival of sorafenib-treated patients, and to identify potential prognostic factors of survival.
Patients and Methods

Patients
A total of 88 HCC patients treated with sorafenib from June 2010 to January 2014 were followed in outpatient clinics of Division of Gastroenterology and Hepatology, Department of Gastroenterology, University of São Paulo School of Medicine, Hospital das Clínicas, Instituto do Cancer do Estado de São Paulo, independent of the stage of BCLC. The majority of patients was Child-Pugh A disease and were asymptomatic. In the beginning of sorafenib therapy, 72 patients were classified as BCLC C and 16 patients were BCLC B who failed or presented contraindication to locoregional treatment or presented progressive disease.
HCC was diagnosed according to the European Association criteria for Liver Studies (EASL) and the American Association for Study of the Liver (AASLD) [14] [15] .
Clinical data and radiological findings were reviewed retrospectively, conducted by a single researcher. Demographic data, liver disease and tumor characteristics, duration of therapy, AEs, and survival information were collected. As well as ECOG-PS (Eastern Cooperative Oncology Group-Performance Status) [16] and Liver function according to the score of Child-Pugh [17] .
Sorafenib Treatment
All the patients received 400 mg of sorafenib twice daily (received at least one dose of sorafenib and underwent at least one follow-up assessment) with modification according to toxicity as needed. After administration of sorafenib, patients were followed up in the outpatient clinic after 3 -4 weeks by an experienced oncologist and hepatologist.
Assessment
Overall survival was the primary outcome of this study. Various clinical parameters including age, sex, aetiology, Child-Pugh class, BCLC stage, presence of portal vein thrombosis-Vascular invasion (VI) and extrahepatic metastasis and adverse effects to sorafenib were analysed. Tumour response was assessed every 8 -12 weeks by an experienced radiologist who was blind to the patient's information according to the Response Evaluation Criteria in Solid Tumour (RECIST) version 1.0 in 88 patients with available radiological studies. The adverse events records were reviewed using the Common Terminology Criteria for Adverse Events (CTCAE) version 4.0. In this study, patients had the sorafenib discontinued in the presence of radiologic progression, symptomatic progressionor onset of untreatable adverse event.
Statistical Analysis
Data were described by median (25% quantile-quantile 75%) for continuous variables and percentage (frequency) for qualitative variables.
Survival was considered as zero time the start date of use of sorafenib to the event: death or date of last visit. Confirmation of death was obtained through patient records or telephone contact with family members.
Continuous variables were categorized by maximizing the statistical procedure made by log rank and HothornLausen (2003) [18] . The rejection-free survival curves were obtained using the Kaplan-Meier estimator accompanied by the log rank test.
A simple Cox regression was performed to evaluate factors of confusion and interest. The proportionality of hazards was assessed by testing for residues of Schoenfeld (1982) [19] .
The variables with p values <0.10 were included in the multivariable Cox regression since they were clinically reasonable and the variables were selected by the backward method.
The association between duration of treatment sorafenib and the clinical and pathological characteristics of the patients was assessed using the Fisher exact test. p values <0.05 were considered statistically significant variables. All calculations were made using the R software, version 3. 
Results
There were 64 (73%) males and 24 (27%) females included in this study, with a median age of 61.16 years. Eighty (91%) patients had Child-Pugh class A cirrhosis. Most patients were classified as BCLC C (82%) in the moment of sorafenib therapy. Hepatitis C virus was the predominant cause of HCC (68%). Diagnostic methods most common used was CT (66%). Sorafenib was the initial treatment modality in 43%, followed by TACE in 42%. Baseline characteristics of patients are listed in the Table 1 . The most common reason for migration from previous treatments to sorafenib was tumor progression (25%). The majority of patients were PST 0.
Clinical Parameters Predictive of Overall Survival
Meantime of sorafenib therapy was 8.23 months (range, 0.4 -37 months). Sorafenib was permanently discontinued in 76 patients. The most common cause of discontinuation was disease progression (n = 70), followed by deterioration of liver function (n = 15). None of the patients discontinued sorafenib because of adverse events. OS. Age, sex, Child-Pugh class, and presence of prior to sorafenib therapy were factors that did not predict OS. Among the adverse effects, dermatologic and diarrhea were predictive of overall survival in sorafenib-treated HCC patients in univariateanalysis as well as time of use of sorafenib >6 months. Mean times of sorafenib therapy were 3.02 months (≤6 months, n = 54 patients) and 16.5 months (>6 months, n = 34 patients In this study, the median OS was 16.3 months and distributed in OS of 57.31% and 36.71% in 1 and 2 years respectively. Dividing them according to the BCLC staging was found: BCLC B: median OS was 10.11 months and distributed in OS of 50% and 32.8% in 1 and 2 years, respectively; BCLC C: median OS was 17.22 months and distributed in OS of 59% and 39.4% in 1 and 2 years, respectively. Figure 1 presents predictors of OS according to: AFP level, dermatologic adverse events, duration of sorafenib-treatment (multivariate analysis), diarrhea adverse events and Child Pugh score (univariate analysis).
Discussion
In the real life settings, we have identified three variables as possible predictors of overall survival in sorafenibtreated advanced HCC patients: Duration of Sorafenib-treatment >6 months; presence of dermatologic adverse event and level of alphafetoprotein <100 ng/dl.
Mean time of Sorafenib-treatment therapy was 8.23 months (range, 0.4 -37 months) and the median OS was 16.3 months in our study, which is relatively larger than that of previous reports in the literature, like in the SHARP study that were 5.3 months and 10.7 months, respectively [3] [4] . Duration of Sorafenib-treatment >6 months have demonstrated better OS (p < 0.001). We believe that the best management of adverse events may have contributed to lengthen the time of therapy with sorafenib. Zheng Gang Ren et al. showed that Urea-base cream prophylaxis in patients with advanced HCC starting sorafenib reduced Hand-foot skin reaction (HFSR) rates, extended the time to first occurrence of HFSR, and improved patient quality of life compared with Best Suport Care [21] . The use of urea cream 10% decrease dermatologic adverse event (DAE) and increase adhe-rence to treatment with sorafenib. On one hand "we mask" a clinical parameter of benefit with sorafenib (DAE) but probably increase the effectiveness of treatment for better adhesion. Then, increases the time of treatment with sorafenib and therefore survival.
A point that has been considered in the literature is the time of interruption of sorafenib therapy. The absence of radiological response is not a good indicator of treatment failure and the current recommendation is to maintain treatment until symptomatic progression or onset of untreatable adverse event (AE) [22] . In fact, the reduction of contrast uptake may merely be the result of some vasoconstriction related to the drug itself and not reflect treatment efficacy [23] . When we evaluated patients with the aim to treatment interrupt, many points were observed: Absence of radiological response, variation of alphafetoprotein level, grade of adverse event and symptomatic progression. Perhaps, this care may have contributed to a longer duration of treatment and increased survival.
When trying to identify prognostic factors for longer survival, the presence of dermatologic adverse event (DAE) seemed to be the most impact factors. Prior retrospective studies suggested the presence of DAE as a predictor of OS in HCC patients under sorafenib treatment [10] [24] . In patients who developed skin toxicity in a retrospective study [24] the tumor control rate was 48.3%, versus 19.4% and the median TTP was 8.1 months versus 4.0 months in the group of patients with and without skin toxicity respectively. This has been confirmed in a prospective study conducted on 147 patients that revealed that the survival of patients with DAEs was significantly better when compared with the rest of the cohort (18.2 vs. 10.1 months, p = 0.009), regardless of baseline characteristics [25] . The results of our study showing a relationship between the development of early DAE during sorafenib therapy and longer OS seem to confirm the role of early cutaneous toxicity as a surrogate marker of efficacy to those observed in that prospective study. In our study, patients with DAE had an increase in the risk of survival of almost three folds of those who did not experience the event.
Diarrhea has been previously described and AE to sorafenib associated with a better treatment response. [26] [27] However, this finding has not been reproduced in more recent study [25] and there is no prospective study confirming this association. In our study, diarrhea was associated with a better overall survival in the univariate analysis. However, the multivariate analysis adjusted by other variables, including DAE, did not confirm the presence of diarrhea as a prognostic factor associated with better survival for patients receiving sorafenib treatment for HCC.
Hollebecque et al. reported an OS of 4.5 months in Child-Pugh class B patients whereas Chiu et al. reported an OS of 2.7 months in Child-Pugh score of 8 and 9 [28] [29] . Kim et al. also reported of worse survival outcome and sorafenib efficacy in Child-Pugh class B patients [30] . In the univariate analysis of the OSbased on Child-Pugh score did not demonstrate a significant difference in our study (p = 0.62). These results might come from relatively small number of patients in the Child class B, and is needed to be investigated in further large scale.
Theoretically, alphafetoprotein (AFP) measurements may be informative for the clinician managing patients at risk for or suffering from hepatocellular carcinoma (HCC) under several different circumstances. These include risk stratification, surveillance, prognosis, and monitoring of response to therapy. However, studies have suggested that for most of these circumstances the value of measuring AFP is limited [31] . Abnormalities in hepatic marker concentrations have been shown to be an adverse prognostic indicator in patients with hepatocellular carcinoma (HCC) [32] . Median overall survival (OS) was shorter in patients with elevated than with normal AFP concentrations, even in the presence of portal vein thrombosis, large or bilobar tumors, or cirrhosis. In a study of 606 patients divided into quartiles by AFP level, median survival was inversely correlated with increasing concentrations of AFP [33] . Furthermore, a recent retrospective analysis of 201 patients with sorafenib-treated, metastatic HCC indicated that serum concentrations of AFP, bilirubin, and albumin were significantly associated with OS and failure-free survival [34] . Personeni et al., suggests that AFP response is an independent surrogate end point for survival that should be considered in conjunction with radiologic response evaluation. In the era of targeted agents, which characteristically increase the rate of disease stabilization, the prognostic role of AFP response warrants further prospective validation in larger series [35] . In this study, AFP level >100 ng/ml showed worst prognostic, presenting a greater mortality risk 3.16 (95% CI 1.56 -6.41) than an individual with AFP <10. While AFP <100 ng/ml presents a risk of death 1.44 times higher (95% CI 0.6 -3.47). Thus showing, results similar to the literature.
We had some limitations because it is retrospective study, but is a translation of the treatment in real life. We obtained satisfactory results compared to others.
Conclusion
In this retrospective study, we had found that advanced HCC patients treated with sorafenib who experienced dermatologic adverse event and AFP level <100 ng/ml showed better overall survival. As expected, longer sorafenib therapy (≥6 months) was associated to better survival. None of the patients discontinued sorafenib because of adverse events. Even in the presence of adverse events, the use of sorafenib should be continued because the longer usage time improves survival
